established a series of vegetation plots and meteorology stations at randomly selected sites in six areas across the Sacramento Mountains to determine rust history, distribution, incidence, severity, and relationship to Ribes. The first summaries of that survey indicate that following initial establishment of the rust, infection of pines occurred frequently after 1983 and spread the rust throughout the range of the host. The rust appears to have become common in the northwest portion of the forest by 1985 and elsewhere several years later. Once established locally, intensification occurred in most years. Meteorological summaries confirm that favorable conditions for infection of pines prevailed across the forest at least several times during 1998 and 1999. The most obvious trend was for greater rust infestation, incidence, and severity at elevations above 2400 m (8000 ft). Over 85% (97 of 113) of the higher elevation plots were infested; whereas only 22% (14 of 63) of the lower elevation plots were infested. On higher elevation, infested plots 55% of the white pine were infected with an average of 2.5 cankers per tree; on lower elevation, infested plots only 32% of white pines were infected with an average 0.9 cankers per tree. These results are consistent with findings reported by Van Arsdel et al. (1998) . Girdling stem cankers were generally and quickly lethal on small trees and the cause of topkill to larger trees (leading to reduction of growth, survival, and reproduction). Ribes were found to occur mostly at higher elevations in patches of various sizes (several to hundreds of meters of live stem per bush). Although white pines and Ribes were sometimes found within meters of each other, the density of Ribes (in terms of meters of live stem per hectare) was low and extremely variable. Additional plots and analyses are required before more quantitative relationships can be described.
White pine blister rust is a special threat in the southwestern United States because white pines are generally isolated into small populations and therefore subject to local extinction. When infested these scattered populations could provide a bridge for rust migration into northern Mexico or the southern Rocky Mountains. Potential impacts from the loss of the white pine include many adverse effects on ecological processes and biodiversity. Further spread of the rust may be hastened by landscape planting of currants, gooseberries, and white pines in forest-urban areas. Research is underway on WPBR epidemiology and Ribes ecology to provide for better evaluations of rust hazard and impact and recommendations for control. For example, the orange gooseberry (R. pinetorum Greene) appears to support a greater production of rust spores capable of infecting pines than many other Ribes species native to New Mexico. Cultivation of this species may therefore be discouraged to protect white pines.
